Derivative chromosome 9 deletions in chronic myeloid leukemia: poor prognosis is not associated with loss of ABL-BCR expression, elevated BCR-ABL levels, or karyotypic instability.
Deletions of the derivative chromosome 9 have recently been reported in chronic myeloid leukemia. These deletions are large, occur at the time of the Philadelphia (Ph) translocation, span the translocation breakpoint, and represent a powerful prognostic indicator. However, the molecular mechanisms responsible for the poor prognosis associated with deletions are obscure, and several possible models are investigated here. First, we demonstrate that all derivative chromosome 9 deletions detected by fluorescence in situ hybridization were associated with an absence of ABL-BCR expression. However, loss of ABL-BCR expression also occurred without an overt deletion, suggesting the existence of other mechanisms by which ABL-BCR transcription can be abolished. Furthermore, analysis of survival in 160 patients demonstrated that loss of ABL-BCR expression, in contrast to deletion status, was not an indicator of poor prognosis. Second, we addressed the possibility that concomitant small deletions of the Ph chromosome modulate BCR-ABL transcription. Real-time reverse-transcription polymerase chain reaction was used to demonstrate that derivative chromosome 9 deletions were not accompanied by altered levels of BCR-ABL transcripts. Third, deletions may represent a consequence of genetic instability within the target cell at the time of the Ph translocation, with the poor prognosis reflecting a predisposition to subsequent additional genetic alterations. However, patients with deletions do not exhibit an increased frequency of secondary cytogenetic changes following disease progression. Taken together, these data support a model in which deletions of the derivative chromosome 9 result in rapid disease progression as a result of the loss of one or more genes within the deleted region.